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SECTION V.-SEISMOLOGY. J:c6 - -3 9 

Faint.. 

Faint ............... 

.SEISMOLOGICAL ABBREVIATIONS USED IN THE INSTRU- 
XENTAL REPORTS. 

C H A R A C T E R  OF T H E  E A R T H Q U A K E .  

I = noticettb1;i. 
I1 = conspicuous. 

111 =strong. 
d=  (terrse motus domesticus) =local earthquake (sen- 

v= (term niotus vicinus) =near-by earthquake 

r =  (term niotus remotus) =distiint enrtliclunke (1,000 

u = ( t e n s  motus ultiinus) =very distant earthquake 

A = distance to epicenter. 

sibleor felt). 

(within 1,000 kni.). 

to 5,000 km. distant). 

(beyond 5,000 kin. ). 

........................................ 
.......................................... 

Clock stopped.,. ................ 

PHASES. 

P = (undce primce) = first preiiiiiin~ry tremors. 
PRn= P waves reflected PI. times at the earth's surface. 

S = (uncls secunds) = second preliminary tremors. 
SRn=S waves reflected PL tinies a t  the earth's surface. 

PS = transformed waves ; longitudinnl (P) to transversal 

L = (undse longs) =long waves in the principal por- 
( S )  or vice versa. 

M = (undae maxim=) = great es t nio tion in the principal 
portion. 

C= (coda) =trailers. 
0 = time a t  epicenter. 

L,,,,=Long waves reachin the station from tlie anti- 
epicenter (40,000 Em. - A). 

L,,,=long waves again reaching the station from the 
antiepicenter (40,000 kni. + A). 

F = (finis) = end of perceptible trace. 

N A T U R E  OF T H E  MOTION.  

i = (impetus) = abrupt beginning. 
e =  (enlersio) =gradual appenrance. 
T= period = twice the time of oscdlation. 
A = ani 1it;ude of the earth's niovement, reckoned from 

t K e zero line. 
E, N, or 2 attached to n symbol signifim tlie E-W, the 

N-S, or the vertical component, respectively, 
t,hiia: ----- - 

A, is the E-W component of A. Measured miclans 
A, is the N-S component of A. 
A, is the vertical coniponent of A. I- ( P ) ,  & mm. 

I N S T R U M E N T A L  C O N S T A N T S .  

T = period of instrument. 
V = magnification of instiunien t. 
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Stabion. 

CALIPORNIA. 

Owenyo .................. 
San Luis Ohispo ......... 
Santa Maria .............. 
Bkhop. .................. 
5 n  Luis Obispo. ........ 
Mt. Wilson ............... 
Calexico.. ................ 
Ferndale. ................ 

Santa Mans .............. San Luis Ohispo. ........ 

PORT0 RICO. 

Mayaguez.. .............. 
Mayayez..  .............. 
San Juan ................. 

- -  
e- daiiiping ratio. 

SEISMOLOGICAL REPORTS FOR JULY, 1017. 
W. J. HUMPEREYS, Professor in Charge. 

[Dated: Westher Bureau, Washington, D. C., Sept. 4, 1917.1 

TABLE l.--Not~in~trun~mta1 earthquake reports, July, 1917. 
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sounds. Observer. 

Yim. Mulhulland. 

U. 8. Weather Bureau. 

Henry Neil, Jr. 

William Barth. 

U. S. Weather Bureau. 

Wendell P. Hoge. 

H. N. Rouse. 
M. Erasen. 

U. A. Weather Bureau. 
R. E. Collom. 

C. Alemsr. jr. 

C. Alemar 'r. 
U. S. Kea& Bureau. 
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Amplitude. 

Am I An 
phase. Time. Period. T. 

MONTHLI' WEATHER REVIEW. 

Remarks. 

JULY, 1917 

H. m.s. See. p 
eL .... 3 25 07 19 
eL. ... 3 26 24 19 
YE .... 3 27 44 18 10 
Ma .... 3 'B 17 15 ....... c. .... 3 30 - ............................ 
Cn .... 3 35 - ............................ 
F. . . . .  4 15 - ............................ 

Data. 

p kin. .................... .................... ............. 
20 ...... 

TABLE 2.-Instmi11iental reports, Jdy, 1917. 

[For significance of symbols sea above, p. 3i3.l 
iTime used: Mean Orwnwlch, midnight to midnight. Nomenclature: Internatlonal.] 

E.m.s .  See. p p km. 

P. .... 0 57 14 ...................... 8,675 
3 ...... 1 07 08 ............................ 
L ..... 1 25 30 Bo .................... 
L ..... 1 3 1  00 40 .................... 
L..... 1 3 7  00 24 .................... 
F ..... 23500 ............................ 

............................................. 

4lmi and F about 
13h50m. Notime 
marks. 

Alaska. Sitka. Magnetic Obsmato . U. S .  Coast and Geodetic 
S w e y .  J. 3. Green. 

ePn ... 
eLn ... 
MI .... c. . . . .  
F..... 

Lat., 57' 03' 00'' N.; long., 135' 30' 08" W. Elevation, 15.2 meters. 

3 19 04 
3 46 46 
3 49 50 
3 55-  
4 28- 

Instruments: Two Bmh-omori, 10 and 12 kg. 

25 
18 

V R 
10 16.6 . 

N 10 15.4 Instrumental constants: p 

............................ .................... ....... 20 ...... ............................ ............................ 

1917. 
July 25 

27 

27 

29 

30 

31 

L ..... 
L ..... 
L ..... 
IP ..... 
8 ...... 
L ..... 
F ..... 
P.. ... 
L ..... 
F ..... 
8 ...... 
L ..... 

...... 

...... 

...... 

...... 

...... 

...... 

12 41 33 ............................ 
1 2 4 3 3 0  20 .................... 
12 47 00 16 .................... F lost rhnnging 

5 1 9 0 7  ...................... 2,090 
5 2 2 3 8  ............................ 
5 2 5 0 0  ............................ 
5 4 0 0 0  ............................ 
3 28 .58 ...................... 6.125 

3 4 9 3 0  20 .................... 
4 3 0 0 0 1  ............................ I 

sheets. 

3 36 41 ............................ 
3 45 15 ............................ 

P..  ... s ...... 
L ..... 
F ..... 
1P ..... 
8 ...... 
L ..... 
P ..... 
8 ...... 
L? .... 
L ..... 
F ..... 
P ..... 
8 ...... 
LI .... 
L ..... 
F ..... 

22 42 44 ..................... -6,140 
225028 ............................ 
8 0 3 0 0  ............................ 
a33000 ............................ 
1 08 11 ...................... 2.340 
1 1 0 0 3  ............................ 
1 13 55 16 .................... C mergeswith sue- 
3 0 2 4 7  ...................... 7,725 
3 11 53 ............................ 
3 20 15 ............................ 
3 2 4 4 5  20 .................... 
84000  ............................ 

1 6 2 0 W  ...................... 2,150 

reeding quske. 

16 23 45 ............................ 
16 25 50 ............................ 
1 6 2 9 1 5  12 ..................... 
1 7 3 0 0 0  . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

........ 

29 ........ 

30 ........ 

Barely discernible 
ou E-W. NO 
phBWS. 

H.m.s. See. p p km. 
e. ..... 1 0 8  26 ............................ No well denned 
en ..... 1 09 28 ............................ phasrs. 
YN .... 1 27 20 16 ....... 1M) ...... 
MI .... 1 31 24 16 Bo ............. 
F ..... 4 0 3 -  ............................ 
e.. .... 22 11 15 R m r d  wry hint. 
M. .... 22 57 54 17 10 ............. 
MN .... BO525 20 ....... IO ...... 
F ..... 022-  

........................... 

............................ 

en 0 2 l  24 Mere tremor of 
0 3 8 3 4  E-W. No .... phases. 

P..  ... 
SI ..... 
L ..... 
L ..... 
F ..... 
PI  .... 
e ...... 
L ..... 
L ..... 
L ..... 
F ..... 
eL .... 
L ..... 
F ..... 
PI.. .. 
8 ...... 
L ..... 
F ..... 

........ ....... ....... ..... 
Fm .... 0 57 - 
Fa .... 1 41 - 

14 55 54 ...................... 4,3709 
15 02 02 ............................ 
1 5 1 0 0 0  20 .................... 
1 5 2 2 0 0  a0 .................... 
16 15 00 ............................ 
22 11 40 ............................ 
221506 ............................ 
222500 ............................ 
22 52M) 40 .................... 
8 0 2 0 0  18 .................... 
1 0 0 0 0  ............................ 
05000 ............................ 
05500 24 .................... 
1 4 0 0 0  ............................ 
3 45 17 ............................ 
3 6 7 0 0  ............................ 
4 4 0 0 0  ............................ 
3 35 35 ..................... .8,430? 

Arizona. fieson. d f ~  tic Obsewato U. S .  Coast and Geodetic 
G e y .  F. P. 3iricil. 

Lat., 32" 14' 48'' N.; long., l l O o  My 06" W. Elevation, 7W.6 meters. 

Instruments: Two Bowl-Omori, 10 and 12 kg. 
V To 

E 10 13.9 
N 10 18.9 Instruments constants: { 

1917. 
July 27 

I I I I I I ,  

California. Berkeley. Univm.dy of Cal,ifornia. 

(See Bulletin of the Seismographic Statione, U n i v d t y  of California.) 
Lat., 37.52' 16" N.; long., 122*1P 37" W. Elevation, 85.4 meters. 

~~ 

California. Mount Hamilton. Liek Obuervatoy. 

(See Bulletin of the Sebmographic Stations, University of W ~ O . )  
Ut., 37°10' 24" N.; long., 121° 38' 34" W. Elevatlon, 1,281.7 meters. 

I I I I I 
Amplitude. 

Date. E!: Phase. Time. '%fd' - Uis- I I I I I A= I It_ Remarks. 

California. Point Lomu. Raja I-oga A d m y .  F. J. Dick. 

Instrument: Two-component, C. D. Westseismoseope. 
(Report for July, 1917, not received.) 

California. Saiita Clara. Univerdy  ofSanta Clara. J. S. Ricard, S.J. 

(See record of the Seismographic Stat,ion, Zlniven&y of Santa Clara.) 

District of Columbia. Wmhiiigtoti. U. S .  Weather Bwenrc. 

Lat., 32°43103'1 N.; long., 117O 15' 10'' W. Elevation, 91.4 meters. 

- 

Lat., 37.26' 36" N.; long., l2 l0  57' 03" W. Elevatlon, 27.43 neters. 

Lat., 38.54' 12'' N.: long., 77' 03' 03" W. Elevacion, 21 meters. 
Instrument: Marvin vertieal pendulum, undamped. Meclmnleal reglstration. 

V To 
Instrumentrrl constants: 110 6.4 

1917. 
July 1 

4 

12 

13 

25 

25 

27 

27 

n 

a8 

29 

20 

30 
31 

31 

- 

..... 

.._.. 

...... 

...... 

...... 

...... 

11. .. 

I.. .. 

..... 

..... 

..... 

..... 

..... 

..... 

1 3 1  05 ............................ 
S? ..... 1 39 20 ............................ 
F ..... 2 0 0 0 0  ........I .............. I ...... ;:::::I 49 00 I ........ 1 ....... 1 ...... .( ...... 1 
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TABLE 2.-Inetru1nmtal reports, July, 1917-Continued. 

t&%. Remarks. 

315 

Date. 
Amplitude. 

Period. T. I A. I An Phase. Time. 

-- 

e= ..... 
e&?. . 
eL .... 
L. .... 
Ln .... 
F ..... 
eP. ... 
ePn ... 
sc ..... 
SN ..... 
eL4 ... 
F ..... 

H. m.8. Sec. p p hi. 
0 13 24 ............................ BN and Sa not dLs- 
0 30 44 ............................ cernlble. 
0 50 42 ............................ 
05608 a4 .................... 
101 .. 30 .................... 
1 30 .............................. 
3 36 04 ............................ 
3 36 07 .......................... 

3 51 15 ........................ 
3 45 38 ............... I:: ........... 
3 46 07 ............... 1 ....... :-...- 
4 40 ................. 1:: ..... .: .... 

_. .. ~ - _ _ _ _ _  e.. ... 
en... .. 
eL .... 
L. .... 
F.. ... 

H. m. 8. 
0 57 13 
0 57 21 
107 13 
131 31 
233 00 

....... eP .... 5 19 05 
Sa ..... 5 a2 52 
sn .... 5 22 54 

F ..... 6 10 00 ........ ...... eL .... 5 MJ 

....... eN ..... 21 31 34 
e. ..... 21 31 36 
S . . . . .  21 43 04 
eL. ... 21 500.4 

F..... 22 1500 
eLN.-- 21 50 09 

Sec. p p 

1.s-20 ....... *1,500 
10-12 *1,OOo ............. 

21 *1,200 ............. 
s .................... 

........................... ........................... 

22 ....... *2,500 

........................... 

........................... ........................... 

km. 

...... 

...... 

. 

- 

I I H. m. s. 
PN ....I 114 00 I 
SN..... 11s 00 
LN .... 1 23 00 1: 
Lm .... 12500 
bin.... 127 00 
ME .... 127 00 
C. .... 12800 . 
CN .... 12900 
F. .... 13200 . 
Fn .... 137 00 . 

I I ___ 

....... eP .... 3 38 18 ............................ Yicrcseisms pres- 
Sa .... 3 36 31 ............................ a t .  
Sm ..... 3 36 37 ............................ 
eL .... 3 49 00 ............................ 
F. .... 4 45 00 ............................ 

.. 

.. 

.. 

e ...... 22 42 48 ............................ 
e8 ..... 22 50 17 ............................ 
eL .... 23 @3 17 ............................ 
F ..... 234000 ............................ 

IS ..... 1 10 02 ............................ 
eL .... 111 48 ............................ 
Yn .... 1 16 52 10 ....... 21850 ...... 
Yz .... 117 IN 9 *3720 ............. 

!P ..... 1 OB 11 ............................ 

VERTICAL. 
P ..... 1 0 6 1 6  ............................ 
8 ...... 1 10 16 ............................ 
GL .... 1 18 18 ............................ 
F ..... 8 36 .............................. 
eP .... 3 0246 ............................ is ..... 3 12 01 ............................ 
L ..... 3 17 00 11 .................... 
F ..... 4 00 .............................. 

VEBTICAL. 
CP .... S 03 61 

....... en ..... 
e.. .... 
Sm.... . 
Sn .... 
eLO ... 
L..... 
F..... 

22 11 42 
22 12 00 
22 15 OB 
22 18 os 
22 16 1s 
22 25 00 
1 .... 

............................ e osribly soonw. ............................ lldpcroseisms pres- ..................... .I_. .... ent. ...................... I.. .... ............................ F lost In changing 

. f.. ........................ 
13 .................... 

R.nb.8. I SeC. ....... en ..... 24!23S 
e c..... 243 28 
eL. ... 2 49 23 16 
e L  N... 2 49 36 16 
16. .... 25328 14 
Y n  .... 2 M 39 12 

F ..... 307lXl 
C ...... 2 5 5 0 0 ;  

p fi  I km. ............................ ............................ .................... .................... 
lo... .......... ....... 20 ...... 

............................ ............................ 

District of Columbia. Washington. Georgetown University-Contd. 

1917. 
July 31 ...... 

Y To c 
E 1s 5.4 0 

z MI s.0 0 
Instrumental constants: 31 

- 

....... 

. -  

Mi. 
1111y 4 

13 

14 

25 

2s 

27 

37 

a? 

29 

29 

30 

30 

Mlcrosclsms pns- 
........ ent. Nodlstinct maximum. 

....... 

Colorado. Dmrer. Sacred Heart College. Earthquake Station. 

A. W. Forstall, S. J. 

Lat., 39" 40' 36" N.; long., 104' 56' 54'' W. Elevation, 1,655 meters. 
Instrument: Wiechert 80 kg., astatic, h o r h t a l  pendulum. 

......................... I:. .... _.I.. .... -1. ...... 1 :: ..._I 

............... I ...... Yicroseisms p m -  1 ____ .__ . I  ....... I---::::, ...... 1 ent. All phases 

............... 1::: .......... doubtful. 1917. 
July 27 C h i l e a n  quake. 

Good record but 
........ .......I....... ...... ............................ I ............................ / I l l  .... 

Very dltlicult to 
Interpret. All 
phases doulitful. 

Kansas. Lati-renre. Uniivmity of Kansas. Department of Physics 
and Astronomy. F. E. Keater. 

Instrument: Wlechert. 
Lat., 38' 57' 30" N.; long., 95' 14' 58" W. Elevatlon, 301.1 meters. 

V To c 
Instrumental constants.. g7 i;: (" 

(Report for July, 1917, not received.) 

No distinct mad- 
mum. 

....... .. 16 20 11 No distinct maui- .. 16 20 13 .... 16 24 09 

Maryland. Qeltenhai!a. Magnetic Observatory. U .  S .  Coset and Geo- 
dehc Survey. George Hartnell . 

..... 16 24 13 .... ... ....... .......!......I ... ...... 
F. .... I17 14 .. ........ ....... 1 .......I ...... I 

14 44 49 
15 23 30 
15 24 IS 
16 01 

1917. 
July 25 

....... ...... 
L ..... Ff 

* Traoe amplitude. 
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TABLE 2.-Inatrumental reports, July, 1917-Continued. 

p p km. ........................... E-W component 
ran down at Ob 

JULY, 1917 

. . P  ..... 
S...... 
e h  ... 
Mr .... 
MN .... 
Ma. ... 
C...... 
F..... 

I I I I I I 

Maryland. C h e l t d m .  Napet ic  Observatory-Continued. 

, m. 8. See. 
08 ia 
10 00 3 
12 09 18 
1032 ........ 
18 63 14 
1910 23 
47 00 
2000 

1917. 
July 41 

27 

29 

30 

31 

............................ .................... .................... 
W ............. ....... as0 ...... 
800 ............. ............................ ............................ 

...... 

....... epa.. . 
eP .... 
Sa. .... 
Sa .... 
eLn. 
Mu .... 
C ...... 
F ..... 

3 02 38 1 No long waves on 
3 @40 E-W. 
3 11 I 
3 11 64 

3 % 8 8  24 ...... 
3 4 1 0 0  
4 0 0 0 0  

. . 3 3 3 0 0  24 

H. 
1 
1 
1 
1 
1 
1 
1 
2 

ePu.. . 
e€'.... 
est,.. . 
eS. .... 
eLn. .. 
ME .... 
MN .... c ...... 
F ..... 
8 ...... 
MbN .... 
F ..... 

22 13 60 Pbsses indefinlte. 
84 13 54 
22 23 35 
P 23 613 ............................ 
22 49 00 18 .................... 

e L a . . . P M O O  18 .................... 
230322 ........ 140 ............. 
230636 ............... 20 ...... 
a 3 2 1 0 0  ............................ 
0.14 00 ............................ 
0 51 00 ............................ phasas N-8 not 
1 04 M) ............... 10 ...... deflned record 
1 15 00 ............................ barely 'discern- 1 I 1 1 ible 

on E-W. 

ea?.. .. 
8.7. .. 
L,P ... 
e...... 
La .... 
F ..... 
Lu .... 
F ..... 
ea. .... 
ea. .... 
LE ....I 
F ..... 

e,,..... 
8x7.. . 
La? ... 
F.....{l 

...... 

128 55 
1 3 0 0 4  
1 8 5  16 
1 4 3  31 
1 4 6 3 3  
2 0 2 . .  

6 22 41 
6 5 2 . .  

14 56 07 
15 05 35 
15 27 51 
15 40 .. 

a2 14 oa 
2!2 14 06 

3": ii 
45 .. 

....... 

6 
a0 
6 
16 

15 

20 

9 
10-12 

20 
16 

........................... 

........................... .................... .................... .................... .................... ........................... 
.................... ........................... 

........................... 0 at 14h+, N-8 run ........................... down at  13h 91. .............. 1 ...... Startedatl5hl8P. ........................... Reeorde chan 
at 15h 12m. e 
at 15h 189 11, 
period 32 sec. 

........................... Map be artificial .................... disturbance. 
.................... 

........................... 
.................... Artificial disturb- .................... ance? ........................... 

Maasrrchuaetta. Cambridge. Haniard UTiiveraity. Seismographic Statim. 
J. B. Woodworth. 

LN .... 
F..... 

Let., 41' !U' 36" N.; long., 7 1 ° W  69'' W. Elevation, 5.4 meters. Foundation: Glacial 

IMtrumenkx Two Boech-Omori 100kg. horhntal pendulums. &ohanical registration. 

sand over clay. 

9 22 16 
9 3 2 0 6  

-. 
1917. 

July 1 

I 

4 

1c 

11 

12 

1: 

1: 

LN .... 
LN .... 
LN.. .. 
LN .... 
Lu .... 
LN .... 
LU .... 
F ..... 

- 
..... 

...... 

...... 

...... 

..... 

..... 

..... 
12 31 11 
1233 03 
12 57 04 
13 0658 
1307 34 
13 14 
13 38 % 
17 10 .. 

V To c 
E B O P  0 IMttllmentsl constants. .{ N bo a5 1:i 

I I I 1  
--- 

O t .  ... 
ePr.. . 
En.. .. 
8. ..... 
eLn. .. 
F....  . 
0 1  .... 
eP. ... 
Sa ..... 
ea.. ... 
ea..... 
h.... 
La .... 
La .... 
L. .... 
F. .... 

€I. m. 8. is a8 60 
13 34 47 
13 39 30 
13 39 54 
13 42 24 
14 03 00 

6 .................... e i o  .................... I I ............................ 
...................... 4 , m  

6 .................... 
42-50 .................... 

30 .................... 
25 
25 

............................ 

............................ ............................ 

I 
ea. .... 6 14 08 ............................ 0 at bh plus. Am- 
eh.-.(  6 3 7 0 1  1 20 1 ....... I ....... I ...... I plitude v e r y  L. .... 68856 ............................ small. 
F ..... I 7 20 00 I ........ I ....... I ....... I ...... I 
Ln .... ....... 1 ....... 1 ...... 1 
ot .... sr ..... 
e. ..... 
e...... 
eLa... La.... 
F..... 

h.... 
Ln.... 
LE .... 
F..... 

O..... 
P u  .... 
Sa..... 
eLa.. . 
F. ..... 

M 
a3 
23 
23 
23 
23 
0 

ia ia 
11 
14 

6 
6 
6 
5 
6 

.................... ia,iw 
7 .................... 

14 .................... 
14 .................... 
30 .................... 
20 .................... 

11 00 1. ........................... 
24 

14 00 

16 OB 
19 39 I. ...... ... ... 
2 3 2 1  I 6 1 ....... 1 .......I I 
24 85 11-18 .................... 
4500 ............................ 

Record chan d 
between 13b %% 
and 13h. 2d. 

~ 

Maeaachuaetts. Cambridge. Harvard University-Continued. 

1917. 
July 15 

25 

25 

le 
27 

27 

27 

a8 

23 

m 

29 

29 

30 

30 

so 

30 

- 
...... 

...... 

...... 

...... 

...... 

...... 

.._.._ 

...... 

...... 

...... 

...... 

...... 

...... 

...... 

...... 

H. m. 8. ................ 

O..... I W 60 
Pc .... 1 0 6 1 7  
Pu .... 1 0 6 3 0  
8. .... 1 1 0  27 
E N . . - -  1 1 0 4 2  
LN..-., 1 1 4  24 

ea..... 0 41 11 
La.... 0 4259 

F ..... 1 .... La... . 0 47 25 

LS .... 5 33 17 
LN .... 5 44 24 
F~.... 5 54 a0 

..................... !6,300 Some uncertainty 
as to tlmes by ........................... E-W component. 

3 ....... .......I ...... 
........................... 

6 .................... 10 ! .................... ........................... 
40 ................... .I 
10 .................... 

.................... .6,4iO 

6 .................... 
10 .................... 
23 .................... 
18 

........................... 

........................... 

.............. 
I - - - - -  

..................... 
10 

....... ... F lost in succeed- 
ing quake. 

...... ...... ...... .............. 

a,wJ 

20 .................... ........................... 
..................... ........................... ........................... ........................... ........................... 

16 .................... ........................... ........................... 
........................... 

a0 .................... 
24 .................... 

........................... Very hint record. ........................... Poeslblyartiflclal 1 1 1 1 disturbance. 
Artificial disturb- 

records from% 
16 ance? Chan 

14-16 24m to 13" 8op. ........................... A m p l i t u d e  in- ........................... Crlxmes. 
16 .................... ............................ I I l l  
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2%: 

377 

Src. p p km. 
9 ..................... 

11 ..................... 
36 ..................... w ..................... ............................ ............................ 

4 ..................... 
4 ..................... 
4 
3 

............................ 
6 ..................... 

36 ..................... 
4 ..................... 
8 ..................... 

16 
19 ....... ...... 
14 ..................... 

............................ 

12 ....... *2 800 ......I .............. I...: .......... 

SN? ... 
L. .... 
L..... 
L..... 
F..... 

eLN?.. 

€I. m. a. 
0 2 3 5 1  

0 51 !B 
0 55 11 
1 0 2 5 1  
1 3 8 4 3  

0 61 17 

sa. 
7 

30 
24 w 
15 

p p I km. .................... .................... .................... .................... .................... ........................... 

er. .... 
EL. ... 
EL N . . .  
F. .... 
FN .... 

eN.-... 

H. m. a. 
1 11 40 

1 a7 18 
1 31 13 
20900 
2 1700 

1 1 1  41 

FN .... 
Fm .... 
EL. ... 
FN .... 
6a .... 
YN. ... 
LN .... 
YN .... 
FN .... 
~ P N  ... 
LN .... 
Fn .... 

EN..... 

P N  .-.. 
I d N - - - -  

8 N  .... 

5 30 00 
5 30 30 

3 41 32 
4 28 00 

1 1 0  21 

1 1 3  60 
1 1 6 3 7  
l a 0  Oil 
2 45 00 
3 02 27 

3 2808 
4 13 00 

3 35 28 

1 0 5  55 

1 1 2  13 

3 1201 

1917. 
Julp 25 

27 

27 

n 

a9 

31 

31 

I. .... 
I11 ... 

111 ... 
11.. .. 
I" .... 

I. .... 
I. .... 
- 

29 

- 

....... LN. ... 
FN .... 22 61 43 

24 19 00 

F ..... 
9.1 .... 
F ..... 
F ..... 
F ..... 
F ..... 

ip .... 
e ...... 
e.. ..... 

e ...... 

12200 ................ , ............. 
a o3 00 ........ 1 .._.I ...... 4,100 
a 11 30 ........ 1::: .... I ............. 
7 45 00 ........ ....... i ............. 
22 19 00 ........ .......I ............ 

2 27 00 ........ t ..................... 
8 0 0 0 0  ...............I ............. 

22 25 00 ............... 1: ............ 
05300 ........................... 
1 3 8  00 ........ .......I... 1.. ....... 

i 
M~ .... 
YN .... 
PN .... 
Pm .... 
S ...... 
LN 
L. .... 
M. .... 
YN. ... 
Fm .... 
FN .... 
par .... 
P. .... 
LN .... 
LE .... 
YN .... 
Y m  .... 
Fm .... 
FN .... 

.... 

7 as 18 ........ * loo ! .............. slight movement. 
7 26 16 ........ *a00 ' .............. 
l o 4  48 ............... \ ........ 1,815 
l o 4  50 ............... ! .............. 
107 46 ............................. 
l o 8  16 i ............... 
1 0 9  24 ...............I I.......... .... 
1 0 5  06 ........ W,ooO I .............. 
1 0 7  56 .............. .!*lO,M)O ...... 
2 02 00 ............... I .............. 

DireetlaNI 

............... 

2 06 00 ............... I .............. 
2 59 42 ............................. 
3 05 31 .............. .i.. ............ 
3 0 5 3 6  ...............I .............. 
3 05 54 ............... :*1,500 ...... 
3 09 42 ........ *5W .............. 
3 57 00 ............................. 
4 01 00 ............................. 

a 59 3 s  ............... j ........ 1,945 Directton N? 

i 1  

n 

n 

. -. . -. . 

....... 

see. I p p ............................. ............................. 
I.. ........................... 

t i  ..................... 

f r n .  
1917. 

July 1 ._. 

Date. Phase. Time. 1 1 1  Amplitude. Amplitude. 

Am 

Period. 
T. I A: - 

Massachusetts. Cambridge. ahtvard University-Continued. New York. Ithaca. Cornell University-Continued. 

1917. 
July 31 .... 

31 I 0 ..... S I 6 8  1 ..................... 8,710 Masked by micro- 
P N  .... 3 35 56 I ............................ seisms. ).I SN Pi..-/ 3 38 Oil I 2 I ...... 1 ............ .... 3 45 52 I 10 ............. 1: ..... 1 
Sm .... 3 46 05 I 6 .................... 

I I= ..... 3 49 32 ............................ 
i I I. ..... I 3 48 50 I 10 1 .......I ...... I ....... I 

~~ 

dm... 3 52 34 ............................ i I eL ..... .... 1 3 6253 48 17 1 1 ...... !I ...... I ....... I ............................ 

M i w u r i .  Saint Louis. St. Louis Uviiversity. Geophysical Ohserva- 

L3t., 3 8 O  38' 15" N.: long 90' 13' 58" W. Elevation. 1Bo.4 meters. Foundation: 12 feet 
of tough clay o& limestono of MLssissippi system, about 300 feet thick. 

Instrument: Wiechert, 80 kg. astatic, horizontal pendulum. 

tory. J. B. Goem, S .  J. 

V To c 
Instrumental constants.. 80 7 5:l 

BN.... . 18 % !B 
LN .... 16 26 20 
FN .... 16 5A 00 

IS? .... 
F ..... 22 00 

Bee amplitude. 

Panama Cwml Zone. Balboa Hciqhts. Isthmian Canal Commkion. 

Instrumentll: Two Rosch-Omori, 100 kg. 

Instrumental constants.. 10 20 

Lat., 8' 57' 38" N.; long., 79' 33' 20'' W. Elevation, 27.6 meters. 

V To 

1917. 
July 1 ....... 

11 I ....... 
e... ... 
F... .. 1 44 00 awco 1 ........I ....... I ...... I ....... I ............................ 

New York. Bufalo. Canbiw College. John A. Curtin, S. J. 
Lot., 42' 53' 02'' N.; long., 78O 52' 40" W. Elevation, 180.5 meters. 

Instrument: Wieaherc 80 kg. horizontal. 
V To c 

Instrumental eonstants.. so 7 6 1  

(Report for July, 1917, not received.) 

New York. Fordhma. Fordham University. Daniel H. Sullivan, S. J. 
Instrumenk Wiechert. 80 La. 

Lat., 40' 51' 17l' N.; long., 73' 53'.08'' W. Elevation, 23.9 meters. 

V TO e 
E 72 8.8 1.5:l 

Instrumental constants. .{ N 72 7.1 3 .81  

(Report for July, 1917, not received.) Porto Rico. Keqites. Magnrtic Obserimfo . U. 5. Coast and Geodetic 
Survey. F. L. A?-. 

Let., 18' OS' 1" N.; low., 85" I' 54" W. Elevation, 19.8 meters. 
Instruments: Two Bosch-Omorl. 

New York. Ithaca. Corncll Universiiy. Heinrich Ries. 
Lat., 42' 28' 58" N.: long., 7V 29' 09" W. Elevation, 212.6 meters. 

Instruments: Two Rosch-Omon, 25 kg., horizontal pendulums. Yechanlcal registration. 
P To 

Instrumental constants. .{: i! i; 
V To 

Instrumental constauts. .{: :! i t 5  

1917. 
July 13 

E. ¶Z. 8. 
5 14 25 
5 14 44 
5 14 55 
6 15 20 
6 15 43 
5 15 35 
5 17 00 
5 26 00 

eP. ... 
eS. .... 
E L . . . .  
YN .... 
YE .... 
C. ..... 
F'..... 

0SN.e. 
sg& I 8 r ~ . ~  I IC 1 ~r 1 h. 1 
1 3 3 7 0 8  4 .................... 
1 3 3 9 3 9  9 ....... I ............. 

.................... 
..... 

.... 

13 40 18 10 I ....... I ...... .......I 
13 a 3o I ................ j :..... 1 ....... I 13 44 00 ......... !. ................... 1 
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H.m.8. 8m. p p km. 
P ..... 1 0 2 0 2  ............................ 
eL... . 10.2 P ............................ 
eL "... 1 0 2  26 ........ 7,000 6,800 ...... c ...... 
F ..... 2 4 0 0 0  ............................. 1 1 1  00 ........ l .................... 

&ce. 

P ..... 16 16 02 ............................ The end of the 
B ...... 16 16 38 ............................ E-W record w s  

confused by wlnd 
MN .... 16 17 08 18 I ....... la0 ...... tremors. 
L ..... 16 16 54 ............................ I 
Mm .... 16 17 26 U I 9% ............. 
C ...... l 6 2 l 0 0  ............................ 
F ..... 16 26 00 ........ \ .................... 

Jay, 1917 

i . . . . . .  
i . . . . . .  

Porto Rico. Vieques. Napetic Observatory-Continued. 

H. m. 8 .  
13 36 59 
13 37 33 

1917. 
July Zl 

27 

29 

See.* 
4 

24 

I 

f i  p I km. 
................... 
.................... ................... 

......................... 

..... eLN?-- 
eL.?.. 
L _..__ 
L ..... 
L ..... 
L ..... 
L ..... 
L ..... 
L ..... 
F ..... 

P. .... 
P. .... 
L" .... 
L. .... 
Ma .... 
M. .... 
C...... 
F..... 

111 _. 
1 1 3  _ _  
1 2 5  _ _  
1 3 2  .. 
1 3 8  .. 
1 4 4  .. 
1 49 .. 
2 0 9 . .  
2 22 .. 
2 40 .. 

Both needles went 
off the sheet a t  
l h  M m  10i. Nel- 

........ ! 

........ I:: ........ 1. 

.......................... 

........ ........ i""5' ............................ ........ I.... 

mavimlim part 
of the disturb- 

.................... 
.................. ................... 

50 ...... ............. 
................ 

20 
19 
15 
16 
16 

T h e  or phases on 
E-W uncertain 
on account or 
time-marbrln de- 
vice not worfing 
properly. 

................... ................... ..... .:. ............ ......I.. ........... ................... 

Vermont. Northfield. U. S .  Weuther Bureau. am. A. Shaw. 
Lat., 44O 1O'N.; long., 72' 41' W. Elevatlon, 256 meters. 

Instruments: Two Bosch-Omod. Mechanical registration. 

O? .... 
iP? .... 
is? .... 
eL? ... 

1917. 
July 1 

4 

25 

25 

27 

27 

27 

2s 

2o 

30 

31 

31 

5 4% 66 
5 55 04 
6 01 31 
6 0900 

...... 

...... 

...... 

...... 

...... 

...... 

...... 

...... 

...... 

...... 

...... 

...... 

- 

20 
32 
27 
20 

17-14 

2 W 5  
23 
1 s  

8 

11 
14 

4 
4 
7 
6 

16 
20 

8 
16 
13 ...... 

I E7.rn.a. I Sec. I p I p I km. 1 
S? ..... 13 38 20 ............................. 
L.. ... 13 51 00 ........................... .: 
F ..... 1 4 0 0  .............................. ' 

................... I ..... -1.. . . . . . . .  

..... :I::: 1.. . 

.......... ..I 1.. ... 
-1::::: ...... ..... 

......................... 
................... ................... ................... ......................... 

.................. 4,400P ......................... ......................... ......................... ................... ......................... ......................... ................... ................... ......................... 
................... ................... ................... ................... ................... 
.................... 

......................... 

.................. 5,660 ......................... ......................... ................... ................... ........... -1.. ..... , ................... 
_ _ _ _ _ . I  

B 

16 ! 
7 
7 

8 I:::::: 

e- ... __I 22 45 ': I. ...... -1.. ..... 1. _.....I.. .... i N o  hases diseern- 
F ..... 23 15 ............................ i ibpe. 

............ 5,710 

:::::: ::::::: 
......................... 

................... ................... ................... ............................ 

L ..... 
F ..... 
P ...... 
B ...... 
L ..... 
L ..... 
F ..... 

e ...... 22 13 40 ............................ 
L ..... 22 32 00 ............................ 
L ..... 22 57 00 24 .................... 
L ..... I 2 3 0 2 0 0  I l l 1 1  20 .................... 

1 3 8 0 0  
2 15 

3 28 17 ..................... 
3 36 15 
3 45 40 

4 0 0  

O?.... 
eP? ... 
IPRIE 
iPR2. 
~ S N ? . .  
eS.9.. 
I...... 
eL .... 
L _..__ 
F .._._ 

Canada. Ottmiua. Domninioa dstronoinical Olserruto y. Earthquake. 
Station. Otto Klotz. 

Instruments: TNO Bnsch photographic horizontal pendulums, one Spindler dr Hoyer 
8Okg. vertlcal seismograph. 

V To 
Instrumental constants.. 120 26 

Lat., 45' 23' 38" N.; long., 7 Y  42'57" W. Elevation, 83 meters. 

5 16 47 
5 24 34 
5 45 41 
5 26 13 
5 30 27 
5 30 31 
5 30 SO 
5 3 4  12 
5 40 ._ 
6 0 0 . .  

1917. 
July 1 

4 

4 

13 

13 

15 

25 

"5 

21 

ex.... . 
eN..... 

ex... .. 
LN .... 
F ..... 
o..... 
iP.. ... 
iS ..... 
eL .... 
L ..... 
L -.--. 
F ....., 

e....-- 

eLN-.. 

....... 

....... 

...... 

...... 

...... 

...... 

...... 

...... 

...... 

10 45 00 
10 47 24 

10 54 32 

{i !i :: 
11 45 .. 
s 19 19 
3 28 22 
3 35 40 
3 44 15 
3 50 .. 
4 10 ._ 
5 00 .. 

10 50 48 

11 00 42 

P.. ... 
8 ...... 
L..... 
F ..... 
P.. ... s ...... 
L ..... 
F ..... 
e? ..... 
L ..... 
F ..... 
eL .... 
I, ..... 
F ..... 

1 06 38 ...................... 2, 575 
1 1 1  12 ............................ 
1 1 4  15 ............................ 
2 3 0  .............................. 
3 oa 21 ...................... 9,450 
3 12 54 ............................ 
3 31 35 ............................ 
4 0 0  .............................. 

16 27 15 ............................ 
16 31 15 ............................ 
17 00 .............................. 
15 12 30 ............................ 
15 2 0 4 0  24 .................... 
15 40 ......................... a _ . - . . -  

o..... 
!P ..... 
IS.. ... 
eL .... 
L ..... 
L ..... 
L ____ .  
F ..... 
O . . . . .  
eP .... 
i P  .... 
i s  ..... 
eLm ... 
LE .... 
M ~ .  ... 
L _.___ 
L ..__. 
L _.___ 
L ..... 

eL .... I 1 2 4 1  24 

E9 39 54 
23 42 07 
23 49 28 
32 58 04 
33 04 .. 
93 14 .. 
23 98 .. 
34 00 .. 
101 16 
1 0 7  02 
1 0 7 0 4  
1 1 1  39 
1 1 3  30 
1 1 6 0 0  
1 a2 42 
1 3 0  _ _  
1 5 5  .. 
2 07 .. 
2 3 8 . .  

L.. .. .I 12 48 .. 
L. .  .. _I 13 00 .. 
F.. ...I 14 00 .. 

F ..... 
eL .... 
L ..... 
F ..... 
e ...... 
E? ..... 
L ..... 
F ..... 

0 15 .............................. 
0 57 00 ............................ 
1 0 1 0 0  20 .................... 
1 1 5  00 ............................ 
3 3 8 5 0  ............................ 
3 44 56 ............................ 
3 55 05 ............................ 
4 0 0 : .  ............................ 

::::::I ...... I ...... 
...... 1:::::: :::-.. 

8 '  ................... 
14 ................... 
12 ...... 190 
14 ................... 
12 ................... 
14 ................... 
13 ................... 

201 ................... 

2,900 .......... ....... 

....... 

Merges into succeed- 
ing quake. 
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TABLE 2.-Imtrumental reports, July, 19lY4ontinued. 

p km. ......._I 8,550 ......................... ......................... ................... ................... ................... 

Canada. Ottawa. Don~inion Astronomirn~ Oba~?r?r~atory-Continued. 

D..... 
iP ..... 
iS ..... 
3L .... 
L..... 
L..... 
L..... 
LRl?. 
L.... . 
F..... 

1917. 
July n 

27 

28 

P 

29 

30 

31 

31 

H. m. 8. 
9 61 33 
3 03 23 
3 13 11 
3 3uoo 
3 40 110 
3 55 00 
4 19 00 
5 1 1 0 0  
5 17 00 
6 0 0  00 

- 

.... 

.... 

.... 

.... 

.... 

.... 

.... 

- 

i...... 
Y..... 
Y..... 
F..... 

22 30 36 
22 57 48 
23 52 12 
100 00 

e? ..... 1 130 16 
CL.. . .; 1 44 4s 
I,..... I 153 rx)  
P.... .I 2 30 00 

.......I. ......... .......I 
36 I.. 

20 

14 

%20 I ...... 
14-18 I 
................... 
................... 

2 
3 
6 
8 

12 
?O 
32 

..!. ..... .) Record masked by ............ microseisms. ......... - 1  : : : : : : :I ......I ....... 

............ .......I microseisms. 

............ .......I 

................... ................. ............ 1:: ..... 
I....... 
I 6. OOO? Record masked by 

................... 

................... ................... 

................... 

................... I ................... , 

eN .....I 0 a0 w 
e=..... 0 20 2s 
eL? ... 0 46W 
L... .. 0 53 w 
L..... 100 00 

L. 113 M: 
P.. .. 1 40 01 

09 .... 
iP? .... 
i . . . .  .. 
I . . - . . .  
i...... 
e h ? . .  
eLn?.. 
L... . .  
L..... 
L... . .  
L..... 
P..... 

is? .... 

$si ii 
3 35 32 
3 39 1C 
3 4.4 53 
3 46 30 
3 48 5C 
3 M U  
3 58CN 
405u 
4 1001 
424u 
4 40 u 
5 00 o( 

......'......I ...... I... .... I 

..____ j ._._.. 1 .___.. 1 3 . m I  
I -  - -. -.. .................. 

No record from seis- 
mograph. C'lock 
stopped. Record 
from "Deforma- 
tion instrument." 

- ....... - 

Canada. Toronto. Dosiinion dltteorologirul 8t.ri'icr. 
Lat., 4V 40'01" N.; long., 79" 23'51" W. Elevation, 113.7 meters. Subsoil: Sand and 

clay. 

Instrument: Yilne horizontal pcndulum, North; in the meridian. 

To 
Instrumental eonstant.. 18. Pillar deviation, 1 mm. swing of boom =O.jo". 

(Report for July, 1917, not received.) 

Canada. T7ic~ioria, B. C!. Uoniinion. Mfetcorologiral Scrz'l'w. 

.. .......... -. .. - 

Lat., 48O 24' N.; long., 13' 19' W. Elcvation, 67.7 meters. Subsoil: Rock. 
Instruments: Wiechert. vertical. Yilne horizontal pendulum, North; in the mcridisn. 

% 
Instrumentalconstant.. 18. Pillardeviation: lmm.swingofboom=0.54". 

(Report for July, 1917, not received.) 

Date. 

TABLE 3.-Lat.e seimoloqital reports (instrumpntal). 

New York. Itlmca. C m l l  Universiiy. Heinrich R i a .  
Lat., 42* 26' 59" N.; long., 76' 29' OQ" W. Elevation, Y2.6 meters. 

Instruments: Two Bosch-Omori '25 kg. horimntal pendulums. Mechanical registration. 

1917. 
June 3 

3 

4 

7 

X 

9 

10 

12 

13 

16 

24 

24 

2i 

2 

2: 

:j( 

..... 

..... 

..... 

..... 

..... 

..... 

..... 

...... 

...... 

...... 

...... 

...... 

...... 

..... 

..... 

..... 

V To e 
E 13 23 4:l Instrumend constants. .( N I4 25 4:l 

H.  m. 8. 
en.... 70526 
F..... 71030 

E. ... 1Y 45 01 

F. .... 1) I4  00 
e1.E.. . XI 06 31 

e$ E... 1 48 06 
e&.. . 1 4 6  12 
eL. ... 1 5; 47  

FN .... 2 2200  
Fs .... 2 3200 
CT,N ... 1 58 32 

1. .... 3 19 51 
I...... 3 2s 00 

rN.... .  0 57 45 
E,,.... I O 2  31 
ME.. .. 1 05 46 
LE .... 3 15 33 
FN .... 3 21 00 
Fm .... 3 2600  

el.. ... 1s 00 34 
Fn .... 14 li 00 
e=.... 4 3 9 2 6  
eN ..... 4 3 9  55 
csc.. . 4 45 12 
@LE ... 4 5 2  18 
eI.1 ... 4 52 19 
Fa .... 5 3x00  
F. .... 5 44 30 

eN... .. 2 04 45 
e..... 204 46 
LN .... 2 05 21 
Fs .... 2 0 6  00 
FN .... 2 0700 

eN ..... 7 O i  01 
em.... 7 0 7  02 
J ~ N  .... 731 50 

F. .... 9 06 00 
Fn .... 9 11 00 

r. E.... 7 a s 3 1  

cI,. ... 16 OS 32 
F..... 16 14 30 

e..... 20 OS 00 
6s .... 20 14 07 
h..... 20 14 51 
F L  .... 203300 
Fr .... 21 03 

e=. ... 12 38 31 
l...... 12 42 as 
I.'..... lass00 

eT,. ... 14 50 42 
F.. .. 15 01 00 .I 
CN. .... 16 22 51 
I?. .... 16 ?"%03 

Fm .... 17 01 00 
Y N  .... 16 4500 

....... 
.... ....... 

....... 
., 

...... .!. 
i 

.......,....... 
t i l  .................... 
4 :  .................... ....... , .................... 

........................... 
4 .................... 
6 .................... 
5 .................... 
24 .................... 
17 .................... ........................... ........................... 

ICB amplitude. 


